With the development of economy and the rise of living standard, people tend to pursue natural and healthy food. Kelp, a source for both food and medicine, is more and more popular for its function of lowering blood pressure and lipid; however, its deep processing and multi-function development are still in preliminary stage. This research aims to produce functional kelp soup based on the whole experiment design, scientific experiment method and sensory evaluation. The result of the research shows that the optimal recipe for the soup is that every 1500 ml of bone soup match 28 g of dry kelp or 112 g of fresh kelp, 110 ml of cooking wine, 2.5 g of flavor & vegetable powder compound, 8 g of tuna, 1.5 g of salt, 0.6 g of tuna flavor, and 5 g of dry clams, and the cooking time is 60 minutes.
Tuna
Tuna is usually in the shape of slice, thread or dice in market. With its special fragrance, sweetness and unami, the tuna is often put into dishes, soups, stuffings and hot pot bases to increase flavor and nutrition. In addition, the tuna can contribute to physical health. Frequent intake of the Taurine in tuna can benefit the liver. The Taurine in tuna can enhance the activities of alcohol dehydrogenase and aldehyde dehydrogenase, thus preventing drunk. It can also improve blood pressure, prevent diabetes and improve thin stool. This research will focus on its function of enhancing umami.
Preparation of Primary Materials

Preparation of Bone Soup
Traditional bone soup integrates flavor compounds; therefore, its umami quickly comes out, which makes it essential for dishes. This research adopts the traditional bone soup as base. The ingredients of the soup are two pig bones, one old hen and a set of chicken bones. The proportion of water to the materials is five to one.
The processing of the soup is as follows. Firstly, clean the materials with water, and remove the guts that may be attached to the chicken bones, if any. Secondly, put the materials into boiling water for a while to get rid of foreign smell such as that contained in blood. The taste of the soup will be affected if this step is omitted. Lastly, put the materials into cold water in the pot, boil the water, then skim the dirty foams and impurities on the surface. 150 minutes later when the soup becomes milky, turn off the fire.
Preparation of Flavor & Vegetable Powder Compound
The spices of the compound are fennel, pepper, cinnamon and shitake mushroom, the proportion of which is five, four, five and 12 respectively.
The preparation of the compound is as follows. Firstly, select quality spices and mix them in proportion. Secondly, put the mixture in a sealed box and keep the box in refrigerator for 12 hours to minimize the volatilization of smell. Lastly, grind the chilled spices into powders and store them in dry and cool places for use.
Experiment
Materials, Instruments and Tools for the Experiment
Materials Are Shown in Table 1 . Number of persons who favor it 2 3 3 2 0 0 Therefore, 0.1 g-0.7 g is selected as the optimal range. Based on the same method, the experiment results of other flavors are indicated in Table 4 : Second-round concentration gradient experiment and theanalysis of experiment results is shown in Table 5 .
Purpose: Five groups, each consisting of four persons, will attend the experiment for evaluation. A more precise range is to be determined in the experiment based on the optimal range in the first-round experiment.
The experiment aims to select the sample of optimal taste among four samples of five elements, hence further determining the range affecting the taste of tuna and kelp soup.
Process: Tuna flavors of different quantities are separately put into each bone base (250 ml), then the bone soup bases are heated by electromagnetic oven at the same temperature and in equal cooking time until the flavors are completely integrated into the soups. The samples are divided into 20 in equal amount and put in 20 paper cups respectively and then marked with random numbers according to the Number of persons who choose it 2 6 10 2
The second-round concentration gradient experiment shows that the number of persons who choose 0.5 g is the largest; therefore, 0.5 g of tuna flavor is optimal amount for the taste of the soup.
The experiment is conducted with the same method for the other elements and the optimal amount is shown in Table 6 . 
.1 Deciding the Level of the Factors in Orthogonal Experiment
Deciding factors: the factors selected in the first orthogonal experiment are: tuna (to enhance umami), kelp (to enhance umami), tuna flavor (to enhance umami), cooking wine (to deodorize/remove fishiness), flavor & vegetable powder compound (to enhance umami and remove fishiness). Mark them respectively: factor A: tuna; factor B: dried kelp; factor C: tuna flavor; factor D: cooking wine; factor E: flavor & vegetable powder compound.
Deciding levels: this experiment selects 5 factors in all and 4 levels accordingly after experiments, as shown in Table 7 . Wash the kelps, soak them in water for half an hour and then take out to shred them into slips of 1 cm width. Put kelp slips, tuna, cooking wine and flavor & vegetable powder compound in proportion into the pot with 1500 ml bone soup. After the rolling boil, reduce the temperature on the oven to 90 ºC. Let the soup simmer for 60 mins and add salt and tuna flavor 1 min before switching off. Filter the soup and finally put the product in vacuumed package.
Experiment Design
This experiment adopts orthogonal experiment with 5 factors and 4 levels in 16 times as shown in Table 8 . The 16 experiments are numbered from 1 to 16, and subject to sensory evaluation. 12 evaluators with training experience in sensory test and analysis will comprehensively evaluate the soup with respect to color, taste and smell, and give scores. The average of the 12 scores is adopted for the experiment result. Compound  1  A1  B1  C1  D1  E1  2  A1  B2  C2  D2  E2  3  A1  B3  C3  D3  E3  4  A1  B4  C4  D4  E4  5  A2  B1  C2  D3  E4  6  A2  B2  C1  D4  E3  7  A2  B3  C4  D1  E2  8  A2  B4  C3  D2  E1  9  A3  B1  C3  D4  E2  10  A3  B2  C4  D3  E1  11  A3  B3  C1  D2  E4  12  A3  B4  C2  D1  E3  13  A4  B1  C4  D2  E3  14  A4  B2  C3  D1  E4  15  A4  B3  C2  D4  E1  16  A4  B4  C1  D3 E2 Collect the data according to the orthogonal experiment design and analyze the result. See the details in Table 9 . The second-round orthogonal experiment aims to improve the tuna and kelp soup and decide the optimal recipe.
Optimization Experiment Table
Experiment Design: In the optimization experiment L 9 (3 4 ), make random combination of the factors (Factor A: tuna; Factor B: dried kelp; Factor C: cooking wine; Factor D: flavor & vegetable compound powder) and levels that may influence the taste of the tuna and kelp soup: 
Data Analysis of Optimization Experiment
The grading this time takes 1-9 scaling. Get the average of the scores of evaluators on every sample and fill in the averages in the following Table 12 in order. The curve diagram on the optimization experiment is shown in Figure 2. www.ccsen
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Get the av In while when m >15, differences exist between them. Therefore, the conclusion can be drawn that there is no significant difference between the samples of dry kelps and the samples of fresh kelps.
Analysis of the Whole Experiments Results
Results of the Whole Experiments Results
After concentration gradient experiment for single element, orthogonal experiment, and triangle test, the optimal recipe is obtained for tuna and kelp soup: every 1500 ml of bone soup match 28 g of dry kelp or 112 g of fresh kelp, 110 ml of cooking wine, 2.5 g of flavor & vegetable powder compound, 8 g of tuna, 1.5 g of salt, 0.6g of tuna flavor, and 5 g of dry clams, and the cooking time is 60 minutes.
Improvents
This experiment has produced tasteful tuna and kelp soup with kelps as primary materials. The soup can not only cater for people's taste, but realizes people's ideal for natural and healthy diet. Flavor & vegetable powder compound is introduced in the experiment, however, the compound may be affected by quite a lot of factors and its recipe still needs to be further researched.
Conclusion
This paper mainly conducts research on kelps and aims to develop tuna and kelp soup, also used advanced kelp processing technique from South Korea and Japan for reference. Concentration gradient experiment, orthogonal experiment, etc. are adopted in the research, together with scientific cooking techniques. The resultant optimal recipe for tuna and kelp soup is that every 1500 ml of bone soup match 28 g of dry kelp or 112 g of fresh kelp, 110 ml of cooking wine, 2.5 g of flavor & vegetable power compound, 8 g of tuna, 1.5 g of salt, 0.6 g of tuna flavor, and 5 g of dry clams and the cooking time is 60 minutes.
